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&fflv»T, AW ^JM*?)^^ 

[0 0 7 9 ] 

jSWft-b ^t26CJ:o T^m S *Lfc 3trt»«e 5 0 K X 2> EE*«itiIi3 «fc O^r&Wifc 50<O 

#@#IM, 3 8 5, 6 8 4 &cfS® $ *IT Js «9 , ^0§§^##HB K J: ») 
4*L4*«> PCT£|i§W0 9 8/1 4 1 1 8 <>±SE3fi*fc#flRS *l* 0 3frff»ifc<0**I 
fcMi-*S;tt*fc> Lai, H. M. tYoung, K. J. tUAcous t. 
Soc. Am. Vol 76, pg 2000 (1982) fc»«<affcfc* MacKe 
n z i e bKX&C 1 i n. Chem. Vol 45, pp 15 8 7-15 95 (1 
9 9 9) KffiWi,?)W5JC [Advances in Photoacoustic No n i 
nvasive Glucose Test i ngj , C. G. A. Hoelen^t- 
UAcoust. Soc. Am. 106 2 (19 9 9) K%W.<?)WiX [A New 
Theoretical Approach To Photoacoustic Sign 
al Generat ionj fc4>*-«3 , £\tlh<D®7F\±BMK X ^itWHi. 

[0 0 8 0 ] 

^#St5 0£>4I*I£P k-TZ t , mm*$it!>2>&:l*> H o e l e nhKXtUf, P = 
A (/?C 2 /H) (Io r e" * d ) a b --C** 0 - - 1, A ltit®m$k'C$> «9 , fi it 

4 2* s #i*]^jfli^#jv^ 4 o fcgiarr* s-cfMBrf* t *><, «* «u 

<itl ooft/^WJ* 4 2 H-^i tL&5fct;:£*t&#;l'X 4 0 ^(OilOlElt-C^. „ 

<Hl oo^^V^ 4 2 W»KttSB&ftd.***JKHi<©«Sl^U%oT*jE-r*o 

JfiL»';v^.4 0^l^e>fii4di*KKS^T1l?>*ifctt<rKJ:oTfti 

[0 0 8 1 ] 

^ft< t"b lo^-jV7 4 2 *l'*3fc<3ifc£»i* 3tj6 s ^JW3-^i-«RJR?*L* «fc ? 

fttt* s ®»ftL&o "&J&^&a b t±> -etL^lC, /i?ft< fct 100W^4 2K^£*l& 

ma, zfirn^, jkm^fr* 4 o n<vr)vu-*m%i*ifrit>z>tzv>K®.m% *i? %><> 

tt; p^$*L7tP=grffiv^T^;v=r-^«Jg*^feSo 
[0 0 8 2 ] 

W^tf, (IR) "f09. 7 ^nu jjS^tWfc^ 2 . 10, 

2. 2 7, 2. 3 2 //m> ^ 1 ^tf 1 . 73, 1.69, 1 . 6 1 /<m>* 
UTJt^^MJE-r*^>'b^^)ia*^^4 3 <7> 0. 7 6, 0 . 9 2 , 1. OO^m^W 
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£>4 0 

[0 0 8 3 ] 

^JV=r-*$:jg(7)&5eHffl^4, m%&WL&<0%*W$l-fZ>titb<D&$}1Z9 U r- 'J 7i3 
Jtf, RJRIUfc^fWf^i^S^tffi, f&*n-c&4 0 Mar uoM:U*|#ff5 
, 9 5 7, 8 4 1, V. Clift K J: 4#S#'il : 5,452, 7 1 6, CaroCJ: 
4*B#ff5, 348, 0 0 2, Robin so n fcfc.J: 4#S#tf4 , 9 7 5, 5 8 1 

JKtfilI^?>^Jl'3-^*aP***a*ffiUov»T?Ett3 1 itTV>«6 0 ^S#^5, 9 5 7, 
8 4 1 £&#&F*!T<7> 3 K ( 1 . 4 8 - 1. 5 5 > m, 1 . 5 5 - 1 . 6 5 /iin 

, 1. 6 5 - 1. 8 8 (i m) -CcD3fccoMcDftiBfl^?>> 'llttrtw 

£rt s fS«$*tTV>4 0 lx—4f-^ V— if^*- k (LD) ^»|&3fc^>f*-K (LED 

[0 0 8 4 ] 

>m£"f 4 £ t K J: o "C&ffi 3 *t4 0 
[ 0 0 8 5 ] 

^fDN ^^fc<J:4*fcffi&%£lBi3l?-r4fcs!>, K J: 4?£<£ 

1 1 oojfeA^ 4 2 a, #1 os«e«[-ciftits *i4 . l-jaoDiftR-j-a^^Sr^ri-ao jh 

ftmn r#Mj ^t#^s^ 2 ois^-c^^; zti&ximmz nri$ > n 2 <*>jg«afewt 

Wm&KttLX?r%z_2> J: ? £ % 4 t As^ffltjg* it 4 

o CKDig*, 36^^^ 4 2i:J: oTjfllM**^^ 4 0 f*J-c£)& S *Lfc3fcW»Stl*N 3fc^ 0 JV* 

[0 0 8 6 ] 

S&tT- AO/W-fcJfcflIU a*J43fe^>W^ 4 2 t J: 4Mltt-JGB^LTJfilfl[#;i/^ 4 0C 
t oTBEfiI^#*fflV»T/^4 < & 1 oo^jfelf 2 6 «fc o $ *l £150 £ 

[0 0 8 7 ] 
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M e - a »i , #hs^@ e - a k * t m£ -r * k %fr * * jv ^ * m ft 

^?,2o(7) ; tiff$i^$^Siti;o^TI^ Robert T. BayertSt 
ephenV. Letcher i:J:S TP h y s u c a 1 UltrasonicsJ 

(Academic Press 1 9 6 9 ) fcafl§ *iTJ3 *k £*Ui£ i fc#JSfc J: 
S#B*ffl#fc*I*£$*L*o i©»liHflE«S*tfeilt*HJ:oT. H^£#*£t*>*nri!& 
£ £ £ t& s ^ $ *LT v> & o 

[0 0 8 8 ] 

- * oaftjg * * #> * tz tb k > 3 mrnvm* * w&tt-r * ft * m m Kmm-r zzt 

[0 0 8 9] 

®.<D%t£mv>&w*}£&&fz#>fc$imzti :! ) t^o &&mffi2ti&o wit*-^ 

©x^^^ii, Steffi K&*Jfcig£ift/jN$&^£** 'J a-ACltn. #f*J-?£fi£$ 

<0&£#'J o.-A^^a|-C2fe* fc#X.P>*t* 0 
[0 0 9 0] 

B2A-2CWU *»Wa>*«n&lllKJ:4, mftfc J: *jM$fcOKft***tfi?-* £ £ K * 
oTAH<ajfo*K<G^/P3-*»Jft*tHM-r*. 2 0 t^<?5^;v=ip< - ^ 2 

0' £^L*: ! b<7)-C&*o 
[0 0 9 1 ] 

H2 ATN;J\ Bl AOJ:-? C> < t <b 1 ^c^jfii/f 2 2 (7)^<dsSsl^l^ 4 0 £>teii£ 

*> 1 o^lftA';^ 3 2 2 4 !*!K{:Ej§-*-*^ifcS£2 6$-3>hD-7 3 0# 

HUMS'*- *o 3> 3 0»i> t 1 oOjg^i&rW;*. 3 2<7>54Jt*3«ky J > 

K#jfc**jfiLW£S*:JiiLft#>i/.x 4 0OM<^>#fB-eKjjtufcjB^«[A^^*'lSfifflLT> JflL 

ftiti$^;v^ 4 o^w<7)#®<75^-#j-^^^s:itt^^«!)*o 

[0 0 9 2 ] 

&< k l ojd^jv^ 4 2-cjfiLft#;v*£fi&§t-r& J: o 36j|2 8 «-Wts 0 Jfoft 
tfjvz 4 o * J: tFjmW^S 4 1 < bi> l o^^jv^^^tiutjx^^^^ic 

, «sk;w7.4 o titfi4 1 t<D^mx-<D^m^^^^fKm^ % mt-r^o t 

*j(ii«[+o^io»Ro*Roia«c-e**o 

[0 0 9 3 ] 

^;V7.4 0©*#.x*Ji'4 r JRattB«r FRJ t-T*k> KWIfeoX-fk^efiE Ta RJ ft 
f^AR = K (/J AT). 2 -Ctt#?tL* 0 AR^C^T, K »i Jttf!l5e$C-C& «9 > AT 
< t i> 1 oo^^^^feO^^^^RJEt ioTiC^m 4 0 ilfti 
4 i<7)fi^T**o i&flfcgAT**. ««jfii?8[jK;u^ 4 0 <oU9t2L1Hz.£*> 'bOTab* t 
«^1-*is ARti, B^Jt^fe^k LT, AR=K [B (/?/H^) (Iore~* d 

) a b ] 2 -cie^?tt* 0 AR^j^c^t, ,0 {*jfii7£*;v* 4 2 ©arft-c* »9 > 
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[0 0 9 4] 
[0 0 9 5] 

> fo-7 3 0 »*> P^StlfcA Rote*tefflLT^3-*<afta?*:fcJ&*o 
[0 0 9 6] 

121 2 C fi, ^;v*/6 s ^&< l J: o'TJDffcSitfclfcH, jfiL^#;v^. 4 o 

tMWM4 1 t<7)|?-®-c^#^^;v^Rltt^ftiliJL-Cv^^;v=i^-^ 2 0' 
l&Kl^Ufct^TJfeio H2C-e(i> 3>>n-930»i:> 4 0 fcAIti"*^* 

1-^>o 'P* <Hl o(7)jg^M/N*ji/j^ 4 6 frh<D^* 4 0 jHl£££4 1 

OlMH^KItU fc»LTRf*Lfcj8^«<&jB : &$fr'*>l<'* 47t LTa*«*lft»2 6 K 
U&o &»&2 6 it, mtLtzM'gWi^frX 4 7 MlC»UT«-9-*/fetf;L. .iOltlin 

> h n- 9 3 0 ft&o 3>hn-530li, <t o Tma^fe^^T 

0i^ 1SL#>h*itzELltiifet'p% < fc«b l oco^^^^^ioTBSIt^tL^ftr^ 
[0 0 9 7 ] 

#4 L < li, < t 1 o?)*;^^ 4 2 CiotK? ftfc 

* 4 2 <*> i t % < yt^m^m^m^m^- 2 6 Kxm-r & 1 t *«sEi-4 

[0 0 9 8] 

^bSrftiBO-r^o ID5fc LT, %is*]i'Xkyb/*)\'Xe>MKtf-fi>A4 0 <z>i&JK5&*»3:l3rJSBiiliL 

1 0"7-y#T*>9, '^V^RfciSfllfiift 1 0 kHz-eabi>o 
[0 0 9 9 ] 

[0100] 
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[0101] 

113 A 33 XV s 3 BfcjjSSJLTV**©!*, >r)l>u*-9 2 0 tmUOffrx* - * 2- 1 X$> 
ot, Jlll«EHiRJR?*Lfc3fcm: oTH^jK;v^*«iDlfe$ tt"Cv^rat-M^;V^ 4 

[0102] 

H.3ATI4, 02A^f, 2 1 < 1 #OJfiL^2 2 33 «fc tfjfiLi&rfOV 

n-?3 0t4, 5feai2 8 $r$»J^ILT^N*;w^ 4 2 4 0 *BB|t$-^r> 

{5j£$« 0 pfe^* 4 2 l:«tS^^ 4 0 ^©flWt^tt*. tfOV* 4 0 Wt&iSfcPSI-*- 

^^JVT. 5 1 >^£><?).x* ^14, iliSfcfMBr*'*^*'* 4 0 £>£BSTRItL,"SffiOf* 
Itl&KK «t oT£j&£3x&;*;££ F* 5 4 tfc&o F v 

<o^<dm%.x%>&* 

[0103] 

#&E<&*ifitfBS&fcJ:*U:ir, 114, jM»^^*«S*4«SE»03fctwJ:o 

tL^>o 

[0104] 
[0 10 5] 

6 0 ti^;v=r^-^ 2 0 i^teL-r&&o L^L£rt 5 fc, ^^-^OA' 

1 0(7)g#«^2 6 ^#otip? tl&<DKft LT, - * 6 0 14, W3j*fl«lfc4> 
&< b*> 1 o^j@W^ISI^6 2t^<ttl oOjfi*«*g6 4 fc'fcttoT^Sft 
4. ^4<a loO3B*«E«ift»6-2*J:0 , ^ft < t 4> lo^lf«M6 4 14, # 
<7>§&53-2 4 OS^KJ5^ft1-£|£EK8£fi3ft&o 

[0 10 6] 

Bl A- 3 B.fclElRStifc, ^;U3^-^2 ofei^M^i^J^^MLt, 

- 9 6 0 (4, jMStfrffi^T^* < t i> 1 o<7)jflLl : 2 2 33 J: ZftiiWPi^tiimtffrx 4 0 
ML> HiRi: LT, ff^t'jy V— >a ^ftifl!l£fi : % JtIx."C, ^3^-^ 6 0 
II, jMS$£Jft£6 2 t 6 4 fcOPIlOiB(ll*l©¥ftfjt****. ^*#twtoTBE«lO 
H&&&«, JfflMl*|-eo-£A£*«e>*fci«>fc*Jfl LTUv^o 0J*J*, 
0(4, ^&§?6 2 6 4 t <7)W<7)te^B#M^P^, £ ?5|£3iB#W £ffl^Tffi$fel*] 
**tbZ>o ft* L< 14, ^vn^? 6 0 14, M5*#fcfc-oTafcO&«&fflv>T, ^ 

2 2^ff4 1 -CKM-t&M^tiiV, tf)\<7. 4 0 K&\}&¥-%} : g&&#-#>2>o f^fo*^ 

%Ls*n'X<Dfcm#w*vm-?*>i?mt,'Xw&.ft4. 059, 0 1 kie^s hx& , 

[0107] 
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&§?6 2 *mm-r&o ^m^m-o^^mmMxn, ^-j»6 somm-Ammztix^ 

o.>^n- 7*7 0 *^-T2> 0 
[0 10 8] 

< £ & 1 o<?)^;v^ 4 0 <fc oTMS*t& J; ? Sr^g^-r^^^* 4 

2T^TO?^r^o ^7.4 0 £ «fc WcoSfcfr 2 4P«3^>K;V^4 0j^S^^(i> t£^JV* 
4 2 ^^x^^^|]Rtj 0 MSft/c^*;^^^;* 4 o f*i^OTHc7)^i^rtco 
^jSSrgMt: i<7)IS^ < H 1 o<^)fM6 2 ^^*JV^ 4 0 ^ifi 

[0109] 

^;v^4 o JSHojMft^^HSjiLTv^BtM Lustra, -eco^b{iJtie«i^5e-r 

[0 110] 

4>£< £: *> 1 o©^&§£6 2^^>^ < t looggjft'gf 6 4 Km&mm&*Dt U £ 
«Si:j&c^>5r < i Uo(?)^t6 2^f,«^^x it5 0 C 0 (x) £ 
'P%< t i> 1 octv^v* 4 2 £ <fc ^HajtiitrcoteSx Kjfcit*-**^: U TT 0 £MltlitrcD 
^&f£6 2^f,64 KM&fcj£B£M S£3tx^of$M t 0 KfiLWrz^-^ 68© 

fcj£B#fiflTT (x) -e©*{if5^^WTT 0 t & 1 =t o T^fe £> tl£ 

ATT (x) T^tH^o ATT (x) ^^^KiS^X , C 0 (x) {ii£Sx^7fc^ 
)\'7sK£vXm%tZtl2>M<DtiLWxK&l')rZ>^&X*$)*) , C (x) H J: o"Cf> 

[&1] 

Am*)=J[l/C 0 (x)-l/C(*)]<fc= J[(C(x)-C 0 (*))/C 0 (;c)C(x)]<fr = J[AC(x)/C 0 (x)C(jc)]<& 



[0 111] 

TT (x) WxTO^Ii, d [ATT (x) ] /dx = AC (x) /C 0 (x) C (x 
) K#LV> 0 AC (x) 12, MiftKfiCo (x) K&MZti2> 0 itz, x©^ 

-fk^ct^Co (x) (Dmm&itmm'hz^tmfe-fz c*'j?%< t^i^^m^e 

Ifrh'Ptz < t i> 1 o^^f|6 4 KM&^JH^t&^i^tiSt LT, d [ATT ( 
x) ] /d x?r^i6^5tfiAC (x) /C 2 K&W2tl& 0 AC (x) <?)t-^-W 
&C 0 (x) ©ii(t d [ATT (x) ] /d x<DmKtetA,t*&W*^z.t\ C 0 ( 
x) vm^tfd [ATT (x) ] /d xKi>tzt,-tm^l*%mZXl 0 0 [AC (x) / 
C] %X$>& t^v fcZ^ltZtlti^o C 0 (x) cO^ij^i&gKttLT/hS < £^l§ 

Co (x) tt, &%>m<Dm&ft^&lf&WL%l<D^Mt LTI»? tL&rfK 
i: o XBE59J © *£# J * m v > X # # £> ft -2) 0 
[0 112] 

fcWxK&lf 2> fflt.fr d [ATT (x) ] /dx*i^^^#f>^AC (x) <7tfitte 
. B#Uflto Ki3>t£#fix 2o<7>^-e<7)f5^|^FHo^b*^^^^#i-^ 
-t^'T^^o d [ATT (x) ] /d x ^Jr^i^^^^tL^ A C (x) {i. 
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[0 113] 

B#W t „ Cfifx, -ce-A 6 8 *>«*Sa $ *>Mfc 7 2 fcffiSe-f* , -eo 

M t o Cfifx 2 tt*-A6 8 ©aMfltf«**!lt.7 4 *UC* fcfllSg-J-* £ , tttf.N' 

P#WTT 0 tJt«UT, »3^ft^iiATT (x 2 ) tinVtikt &o [A 
TT (x 2 ) —ATT (x, ) ] / ,(x 2 - Xl ) #d [ATT ( x „ ) ] /dx=AC 

(x„ ) /C 2 ii-c, x b ii**;V7 4 o^fiMSo -titifefc, jfiLf£#;v 

7.4 0-COAC (x) <omt±. M'bfa7 2 tM*m7 4 k<DtemmM<omtfrh&&h*l 

o 

[ft 2] 

A7T(x,) = J[AC 0 (x)/C 0 (x)C(x)]dx 
[«C3] 

A7T(* 2 ) = J[AC 0 (x)/C 0 (x)C(x)]<fc 
[0114] 

AC (x b ) <Dm.tit\XtffrXt 0***^^^ 4 2$>fc-!ft]KLfci*/^<Z>*OM»-C** 

AC (x„ ) ^^t^^ffl-r^Cl i75 s -Ci;&o 
[0115] 

flflx. if, #;i/;*j&*4?>a: < t i> l o<7>3fc/\'jv;* 4 2 £«RJK-$-& £ £ i ot4f &5K;v.x 4 

m-rzo wn*7k<Dm&, &mv>ftm&o° ^e.10'0' -c&*u*> ac#4. 9at-c 

**-o 4>£ < t <b 1 o<7>^;u* 4 2 ©Mitt <£ •jT^lifc^ 4 0 rtT^WaWJSMk 
(4s («*-fk3W»/>T*ittf) AC==B [ (1/H^) (Io r e~ ' a ) 

<r b ] iit, BliJt«S*-C*4o'ACSr***^:'i&^^e>> ACW< 

i: <£> lo<^36^^<?5^«--r*jfli«[<^iRJK«'Sfe« b fcJtWU !0UX«lfc»i A 

[0116] 

*l ttiHtt £ Hfc ffl L T ^ a - * #Jgtf s ;fc tb h fl & o 
[0117] 

[0 118] 
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& CI t K X O X . jfilM*^^^> o 
[0 1 19] 

, mmztitzv-M, 6 8 fc^^fc&LTfcjgi-r 6 2 „ ua» 

)V7, 4 2-C**;v* 4 0 *JStft***>fc:*tLT„ \ Yv7*7-ffl&\ K-eijjf^LTv^ 
fcili, &&i$Wfcfr LTJfc«»ftv>i$M, ^3^-^ 6 0 4 o *BMtT*o 

/i^tt, e-A 6 8<7?g&5H>*{53!3ftT^&W % fl*** 4 0 ROTO*** ft*: JiH 
[0 12 0] 

W A f " *feit 0 CLtU*, Af = (Ax/C (x) 2 ) (dC (x)/dt) 
*LT«>J:v> 0 iOAf^*J^^v>T, Axtt. «**a*^j8EOilittiE-C* «9 . x 
(i^«rtOA x±0^fi-e^>«9, dC (x) /d t Wt#itx fc;fc»t*C (x) <*>J$M^53* 

[0121] 

-etLfifcHV e- A 6 8 <£>§&#f^ 4 2 KJStft 3 4 OSV*^^ 4 0 

TSHgSftfcfcT-A 6 8 K ? 7^ - « OflJg f i , ^<OSP^JiH*H t 0 

6 2 frh&f&xffitl tit ZLZK&v fzi> (D &4 i:ioT^f)tLS A f (x) 
J: o T^-x. *l* o fe£il$W <Z>M^ jfiLttHlft * 3t*£> 4 w> *> £: Ml 

#*p&^ H*Wt 0 7?)tfx^M^e-A6 8©2o(?)^K7/5-f«M^ 
i£*fflvvc> d [A f (x) ] /d xiJWii^^il. [l/C (x) 2 ] [dC ( 
x) /dt] *14 0 
[ft 4] 

4TW - f)[dC(x)/dt][VC(x) 2 )dx 

x 

[0122] 

dC/dtli*^^4 2<7)^^;v^Mi£J^<7)^^-e$) ») * C*t»iJlli»©*OiRlKflEft 
^(Wft-Cb^^^-C^ ffcffixfc*5»t*:fc<a!ft]tt#ft£*i&;&fci&fc, A f oftiBO«Sr«ffl 

[0 12 3] 

— MtLX^ tf)VX 4 0 fco^TIi, ^-3$<7)^k*A C IttffrXK X oTiRIR&tifc.x* 
;v ^OlWft-C* «9 . ±IE<7)AC£;£*i>&5W^#<b*U C£ iVd C/d t (i^^^rtT 

»niH:«tot, dC/d t =B [ (l/H?) (Io e" * 4 ) a b ] \ &£Xf 
Af = fB [ (1/C 2 H?) (Io e" * d ) a b ] XtU^^i, tit, X 
{i^;v^4 o £ii$&?-&ii£8&ft-C&*? , .Cfi^^rt-co^M-ciio a f 
^?>, ®JH#fta b A«AfH**4:HWo 
[012 4] 

4 0l*lTO5fcoiRJR#ftSr^4&, h titzm.n&&frhtin.ffitf)ux 4 o<o^*;i/n- 
- V s > ftiffll K So'^tif? *i> PS s fi tz tHHtt »i >R Jfc £ * i& s « ffl 3 ft* o 
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[0 12 5] 

MtttfU *»9 0 *U%m$m-t%>'J?* <ki>\ oojfr&Str?;i/* 9 6 i 

ttcioT, p^^tt^, 0 m*<z>z-t\*, mwfoo>$m.KS&fe* ti& b<D~cte% < , m& 

[0 12 6] 

0 5 ATM*, 3Vfn-930li, ^Mf2 6 S-fHHlp LT'p% < £ *> lo^)|^W 

9 6 *®.mmM9 oftKmm-f&o mmm^9 ott 94 t^w-i >^-^y^<7>m^ 
, & x tm*&fiis£ 9 0 1 m&%s- 2 6 & £ xf/ 1 tz 9 o <DQ%u.mw>k <D^m^ y e 

o i<7)^^> ^ < i * 1 o<7)it^j^ 9 6 li, m^6U^^^§|2 6 t-i-JfiM^cow 
^ItfitSo (Hl5AKii, IEIffi<7)SUj££j&*tS7t:#> /J>& < £ & 1 o<7}jg^i£^;p 
^9 6liiSMfJA9 0 £ 2 B/ittffiSOoT^&JKJBa^ ft«&fl9H^?*LT^* 0 ) ^lll* 

[0 12 7] 

jMft^/i^OWfUtfcHj&L'T* ftjftS 2 6li, 9 6 ^# 9 4 k&»&2 

6<DM*&m-?2>&mkmmi,^%fmzmi,, m^mmtm^-r^, irnvrnm-tz 

tl^J^9 6<0^c7) r-nj U<n&Wo&$bni& l"TT (n) J £##& 0 S£JfeS2 6 
t#9 4 k<Dffl<V®.m*D k-T2> t> TT (n) =nD/Ct^§o Ctt£EM9 
0F*l"?<*>Wi£-e**o NFWftiUJ^JlfJ^* 5 -^^^ k-f& k, n<D$gMKW-?XCmtWl 

[0 12 8] 
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